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Left to right: In eight .tests in which corn alone was fed, 5.43 pounds of 
feed were required for· each pound of gain. When corn was supplemented 
with linseed meal, with linseed meal and tankage and with tankage in 
Experiments VI and VII averages of 4.44, 4.07 and 3.86 pounds, respec-
tively, were required for each pound of gain produced 
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High-protein feed desirable.-Compared with the feeding of 
grain alone a marked saving in feed as well as more rapid produc-
tion is brought about by using some feed high in protein with the 
grain. Among the feeds of this character commonly used dairy 
by-products and tankage have given the best results. As there is 
an insufficient supply of these to furnish all the protein needed to 
properly balance the corn and other carbonaceous feeds that are 
used for feeding swine it is desirable to find feeds that will take 
their place or sei'Ve as a partial substitute for them. 
Supply of tankage and dairy by-products inadequate.-In 
slaughtering, cattle yield approximately 1.02 percent of tankage 
and swine, 2 percent of tankage that can be used for feeding pur-
poses if handled in the right way.* The total number of cattle, 
calves and hogs slaughtered in 1918 at establishments under fed-
eral meat inspection were 11,828,549, 3,456,393 and 41,214,250 
head, respectively. Their estimated average weights in the order 
named were 929.7, 153 and 213.6 pounds.t If tankage is manu-
factured at all of these establishments the approximate production 
from cattle and swine killed by them was 146,889 tons. 
The larger packing companies buy some material for the 
manufacture of tankage from smaller companies that do no inter-
state business and so are not under federal inspection. Rendering 
plants are another possible source of material for the production of 
tankage. It is estimated that for 1918 the slaughter of federally 
inspected animals was 75.1 percent, 44.5 percent and 59 percent, 
respectively, of the total number of cattle, calves and swine slaugh-
tered. An estimate based on 75 percent of the total number of 
animals killed will probably more than cover the total percentage 
*Figures suppli~d by G L Noble of Armour's Bmeau of Agr1cultmal Research 
tFrom tables prepared by the Bureau of Ammal Industry of the United States Depart-
xnent of Agriculture. (133) 
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of slaughter from which tankage is made so that on a liberal esti-
mate the amount of digester tankage and meat meal produced in 
1918 did not exceed 172,487 tons. 
A report of th~·Indiana State Chemist on commercial feeding 
stuffs gives the estimated tonnage of tankage, meat scraps and 
blood meal sold at retail in Indiana in 1918 as 12,344 tons. Feeding 
tankage, or that containing 30 to 45 percent of protein, most of 
which is produced by rendering plants and small packing com-
panies, constituted 1,625 tons of this. At the close of 1918 Indiana 
had 6.175 percent of the total number of hogs in the United States. 
It is safe to assume that for the entire country the average amount 
of tankage fed per hog was no greater than the average amount 
used by Indiana feeders. ·On such an assumption the total pro-
duction of digester ta:nkage, meat scraps and blood meal for 1918 
did not exceed 173,568 tons. Estimated in the same way the pro-
duction of feeding tankage was less than 26,313 tons. 
When no other supplement is used and the amount needed by 
the breeding herd is included an average of at least 60 pounds of 
tankage is needed to bring a hog to the weight of 200 pounds. 
Because of its lower -protein content about twice as much of feeding 
tankage as of digester tankage is needed to balance the ration. 
With the most liberal estimated production given the total output 
of tankage in 1918 was enough for not more than 8.3 percent of the 
total number of hogs slaughtered during the same year. 
From statistics available nothing more than a rough approxi-
mation of the skimmilk and other dairy by-products fed to swine 
can be made but as nearly as can be determined the total production 
in 1918 that was nqt used for other purposes would have supplied 
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not more than 16 percent of the total number of hogs produced for 
slaughter. Even. less than this amount was utilized, for large 
quantities of whey, of skimmilk and of buttermilk are still poured 
down the sewers of cheese factories, milk plants and creameries. 
Something of the importance of the problem is realized when 
it is seen that for 70 to 75 percent of the total swine production 
feeds other than those of the dairy and packing industries must be 
depended upon to supplement the grain fed. 
PURPOSE OF EXPERIMENTS 
The objects of conducting the experiments herein repol'ted 
were (1) to find the comparative feeding values of a number of 
supplements, including some of the newer and less common ones, 
particularly those the output of which is likely to increase to such 
an extent as to give them a place of considerable economic impor-
tance and (2). to determine if possible more effective ways of utiliz-
ing the seeds and the by-products of plant origin having a high-
protein content than feeding them as the sole supplement to corn 
and other carbonaceous feeds. 
DESCRIPTION OF SUPPLEMENTARY FEEDS 
The skimmilk used in Experiment IV was separator milk sup-
plied by the Dairy Department of the Experiment Station. Usually 
it was fed while still sweet or only slightly acid. 
Dried milk albumen is a by-product of the milk-sugar factories 
that first appeared on the market about 1900 and has since then 
steadily increased in output. It is dried skimmilk from which 
milk sugar has been removed. A high percentage of protein and 
of ash is left 'in the feed. 
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Digester tankage of good grade, sold to contain 60 percent of 
protein, was used. Digester tankage is made from blood, fresh 
meat scraps, fat tti.mmings including the cracklings and scrap 
bones and includes ~s well a small amount of glandular material 
and tissue of the internal organs. These are thoroughly cooked in 
steel tanks by steam under pressure. This process liquifies the 
fat, as much of which as possible is then drawn off. After being 
dried and ground the material remaining is sold as tankage. 
The meat meal used was higher in protein and fat and lower 
in ash and crude fiber than the tankage. It differed from the 
tankage by being made from meat cuttings consisting exclusively 
of muscular and fatty tissue. It contained no tissue of the internal 
organs and no skeletal material. 
The fish meal used was supplied by the Bureau of Animal 
Industry of the United States ·Department of Agriculture. They 
report that it is made from whole fresh Menhaden fish, which are 
a non-edible ocean fish. These are first cooked, then pressed to 
extract as much oil as possible, then dried in a steam dryer, from 
which they come in_ the form of what is called fish scrap. Upon 
being ground the fi·sh scrap is known as fish meal. Heretofore this 
fish product has been used almost entirely for fertilizer. As its 
high feeding value becomes known there will be a growing demand 
for it for feeding purposes. Since Menhaden fish are abundant 
and more can be caught as the sales of the fish products (oil and 
meal) increase, the available supply of the meal will doubtless grow 
with the demand. 
Peanut meal and peanut feed are the by-products remaining 
after the extraction of part of the oil from peanut kernels and 
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whole or partially hulled peanuts. Depending on the method used 
in extracting the, ,Oil and the proportion of hulls remaining, the 
protein content varies from less than 30 to more than 45 percent. 
Peanut hulls are more than half fiber and have little or no feeding 
value. As the proportion of hull increases, the worth of the feed 
diminishes. Care should be taken to select peanut meal that has 
a high protein content and a low percentage of crude fiber. Peanut. 
feeds containing the same percentage of protein sometimes vary 
as much as 10 percent in the amount of crude fiber carried. 
Soybean oilmeal is the ground residue remaining after oil has 
been extracted from soybeans. The oil is of a semi-drying char-
acter and is suitable for a number of commercial uses. It may 
be extracted by the means of pressure or by the use of solvents 
such as benzol or naptha. Apparently the pressure method is the 
one most extensively used at the present time. The beans are first 
heated then ground and pressed while still warm. In passing 
through the press itself they are subjected to a fairly high tem-
perature. This heating tends to increase the flow of oil. Because 
of variations in the-composition of the beans, and the thoroughness 
with which the oil is removed, the meal may vary considerably in 
its oil content and in the percentage of protein contained. For 
feeding purposes soybe~n oilmeal low in oil or fat and high in pro-
tein is to be preferred. 
The soybeans used in the experiments were grown on the Sta-
tion farm and were of good quality. They were ground in such 
quantities as would be fed within a few weeks' time. 
The linseed meal was the old process, finely-ground oilmeal, 
guaranteed to contain 30 percent or more of crude protein. 
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In securing wheat middlings for the experiments an attempt 
was made to secure :a good grade of white middlings as free from 
bran as it was poss{ble to get them at the time. 
Buckwheat middlings come from that part of the kernel just 
beneath the hull which is separated from the flour in milling. The 
black, woody hulls of buckwheat have little or no feeding value and 
in the feed for pigs are even detrimental. In order that they may 
be disposed of the hulls are usually mixed with the middlings. 
Some difficulty was experienced in obtaining middlings practically 
free from hulls. 
Cocoanut meal or copra is the ground product remaining after 
a part of the oil has been extracted from the fleshy portion of the 
cocoanut. Before the war this 
r- product was largely marketed 
in Europe, but during the last 
few years some of it has been 
finding a market in this coun-
try. 
Corn germ meal.-In the 
manufacture of starch, glucose, 
hominy and other corn products 
the germs are removed from 
the corn kernel. Upon the ex-
traction of a part of the oil from 
the germs corn oil cake re-
mains. When the cake is 
ground it is designated corn oil cake meal, hominy hearts, corn oil-
meal or corn germ meal. The association of Feed Control Officials 
has accepted the latter name for this product. There are two fairly 
distinct types of corn germ meal. In the manufacture of hominy, 
corn flour, corn -meal and products in which the same process is 
used the germ is separated wholly by mechanical means. In the 
production of starch, glucose, corn syrup and other corn products 
the germs are first ·loosened by a dilute acid treatment. The two 
classes of corn germ meal result from these two methods of separ-
ating the germs from the kernels. 
With the exception of the dried milk albumen. and one sample 
of tankage which were 'analyzed by the Bureau of Feeds and Fer-
tilizer of the Ohio Department of Agriculture, the analyses of the 
supplemental feeds reported in Table I were made by the Depart-
ment of Dairying. 
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TABLE I.-COMPOSITJON OF SUPPLEMENTARY FEEDS 
----
Skimmilk ..................... . 
8kimmilk (moisture free basis) 
Dried milk albumm .......... . 
Fish meal ................. . 
Tankage ..................... . 
Meatmeal .................... . 
Peanut meal ................. . 
Soybean oilmeal .•...••........ 
Soybean oilmeal. ....••........ 
Soybeans .................. .. 
Linseed meal. ................ . 
Wheatmiddlings ......... . 
Buckwheat middlings ....... . 
Cocoanut oilmeal (copra) .... . 
Corn germ meal ............. . 
Al!alfa hay .................. . 
Clover hay (rowen) .•......... 
I No.of samples 
I compos~ ited 
1 
1 
2 
1 
4 
2 
1 
2 
1 
1 
3 
2 
1 
1 
1 
1 
1 
Moisture 
Pe1·ccnt 
90.63 
''"6:33" 
9.17 
9.23 
7.35 
9.28 
8.92 
8.30 
10.40 
9.62 
11.71 
16.20 
11.05 
9.88 
13.98 
15.42 
Ash 
Percent 
• 76 
8.11 
17.65 
18.66 
17.61 
6.82 
5.30 
2.69 
6.86 
5. 27 
6.21 
3. 76 
4.61 
6.63 
1. 93 
6.37 
8.59 
Crude 
protein (Nx 6,25) 
Perce11.t 
3.48 
37.14 
45.50 
58.25 
58.88 
71.81 
41.19 
49.25 
40.50 
35.81 
34.63 
14.90 
31.22 
20.06 
18.81 
16.41 
16.57 
Carbohydrates 
Fiber I N-free 
extract 
Perce1zt 
"":76"' 
.53 
2.70 
1.33 
10.57 
4.93 
6.33 
2.31 
7.09 
5.07 
4.07 
9.87 
8.46 
27.95 
18.52 
Pcrce1zt 
5.02 
53.58 
18.82 
'"3:36" 
'"26:36" 
30.99 
26.22 
29.53 
35.41 
60.76 
36.76 
45.25 
50.75 
33.36 
37.55 
SOYBEAN OILMEAL COMPARED WITH TANKAGE 
EXPERIMENT I 
Fat 
(ether 
extract) 
Perce1tt 
.05 
.53 
11.00 
7.36 
8.28 
13.62 
7.36 
3.22 
11.77 
16.68 
7.04 
3.80 
7.14 
7.14 
10.17 
1.93 
3.35 
In the first trial made with soybean oilmeal it was compared 
with tankage as a supplement to corn for feeding pigs that were 
on bluegrass pasture. The experiment was short, lasting only 
6 weeks. Two lots of four pigs each were fed, respectively, corn 
9 parts, tankage 1 part, and corn 8 parts, soybean oilmeal 1 part. 
Ground com was used. The pigs were crossbred Tamworth-
Durocs. Seven were 137 days of age and the other one 112 days 
old when the test was begun. The average initial weight was 114.4 
pounds. Both lots were given a full feed of concentrates or all 
they woukl. clean up readily twice daily. During the trial both lots 
were allowed to run on a small bluegrass plot which at the time 
did not furnish much green feed. 
TABLE !I.-EXPERIMENT I: COMPARISON OF SOYBEAN 
OILMEAL AND TANKAGE 
July 26 to September 6, 1916 
Four pigs per lot 
Average initial wei!l'ht .............................................. pounds .. 
I~~~~~~iJla.i1Y: iia.i,;.::::::::::::::::::::.::::::::::::.:::::::::::.:::: ~g~~~~:: 
Concentrates consumed: com............................ .. ....... pounds .. 
~~f.S.l~~~~::::::::: :::::::::::::::::.::::::::::::::::::::::: :~g~~~~:: 
Daily concentrates per pig.............................. . ........... pounds .. 
Concentrates per 100 pounds gain: corn .............................. pounds .. 
~~f'.S.l~~~~:: ::::::::::::.::::::::::: ·:: ::::::::::::::::::::: -~~::~~:: 
I Lotl I Corn, 9; tankage, 1 
115.75 
252 
1.50 
881.55 
97.95 
979.50 
5.83 
349.821 
38.869 
388.690 
Lot2 
Corn, 8; 
soybean 
oilmeal,l 
113.125 
253 
1.506 
874.222 
109.278 
983.500 
5.854 
345.542 
43.193 
318.735 
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Table II gives the results secured. The soybean oilmeal made 
an exceptionally good showing. There was very little difference 
in the rate of gain or in the feed consumed. The total amounts 
of feed required per unit of gain were practically the same for the 
two lots. 
EXPERIMENT II 
TAUAGE, SOYBEAN OILMEAL AND GROUND SOYBEANS 
Experiment II compares tankage, soybean oilmeal and ground 
soybeans as supplements to corn for feeding pigs in dry lot. 
Previous to the beginning of the experiment some of the pigs were 
allowed field peas and oats and some field peas amd rape as forage, 
during which time all were fed a ration of corn 14 parts, tankage 
1 part. As in the preceding experiment the pigs were full-fed, 
the amount given each lot being determined by the appetites of the 
pigs. The initial weights of the pigs, the rations fed and the 
results secured are shown in Table III. 
TABLE III.-EXPERIMENT II: SOYBEAN OILMEAL AND GROUND 
SOYBEANS AS SUPPLEMENTS TO CORN 
August 24 to October 12, 1916 
Lot 1 Lot2 
Corn,. 9; Corn, 8; Four pjgs in each lot 
tankage, 1 ~~~f.\ 
Average initial weight.......... . ..................... pounds.. 103.75 
Total gain •••• : ......................................... pounds.. 365.0 
Average dally gain ...................................... pounds. 1.862 
Feed consumed: corn ..................................... pounds.. 1,163. 7 
supplement........... .. ........................ pounds.. 129.3 
total ............................................... pounds.. 1,293.0 
Daily feed per pig ....................................... pounds.. 6.597 
Feed daily per 100 pounds of llve weight ................. pounds. 4.416 
Feed per 100 pounds gain: corn. •••••••........••....•.•. pounds.. 318.822 
supplement ........................................ pounds.. 35.425 
total .............................................. pounds.. 354.247 
103.25 
327.& 
1.671 
1,~:~~ 
1,162.500 
5.931 
4.113 
315.522 
an:= 
Lot3 
Corn, 24; 
ground 
so:vbeans,5 
103.5 
274.5 
UOl 
860.69 
179.31 
1,040.00 
5.306 
3.850 
313.548 
65.323 
378.871 
Both the rate of gain and the feed required per unit of gain 
by the lots receiving tankage, soybean oilmeal and ground soy-
beans, respectively, were in the order in which the supplements 
are named. There was practically no difference, however, in the 
feed consumed for each 100 pounds of gain, produced by the first 
two lots. 
In comparison with the corn and tankage ration the pigs fed 
corn and soybean oilmeal did not gain as rapidly as did those in 
Experiment I that were a1lowed pasture in addition to the concen-
trate ration. 
Soybean <>ilmeal proved a more valuable supplement to corn 
than did the ground soybeans. The pigs fed the ration containing 
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the former gained 19.3 percent more rapidly and required 6.3 per-
cent less feed per unit of gain than those fed ground soybeans. 
That the ration containing the soybean oilmeal was more palatable 
than the one containing the ground soybeans is indicated by the 
larger amount of feed consumed daily for each 100 pounds of liVe 
weight. 
COMPARISON OF SUPPLEMENTS FOR SELF-FEEDING IN DRY LOT 
EXPERIMENT Ill 
The pigs used in Experiment III were from 80 to 96 days of 
age at the beginning of the test. Previous to the starting of the 
experiment, 18 of the pigs were fed a ration of corn 1 part, skim-
milk 3.5 parts; 12 of them a ration of corn 5 parts, middlings 3 
parts and tankage 1 part, and six of them a ration of corn 8.6 parts, 
linseed meal 2 parts and tankage 1 part. During lactation the 
sows received the same rations as their pigs. Until the beginning 
of the experiment the pigs were on bluegrass pasture. 
All of the lots were self-fed ground corn and the supplement in 
separate compartments of the feeders. At the time the pigs were 
weighed each week the feed remaining in the feeders was also 
weighed so that the amount of corn and of supplement consumed 
weekly and the proportions in which they were taken might be 
determined. All lots had salt, ground limestone and ground rock 
phosphate before them in separate divisions of a box. The supple-
ments used were meat meal (see page 139), soybean oilmeal, 
ground soybeans, linseed meal and tankage. The experiment was 
continued for 14 weeks with the results as shown in Table IV. 
TABLE IV.-EXPERIMENT III: COMPARISON OF SUPPLEMENTS TO 
CORN FOR SELF-FEEDING IN DRY LOT 
December 20, 1916, to March 28, 1917 
1 2 3 4 5 
Six pigs per lot Com and Corn and Corn and Corn and Com and 
meat soybean ground linseed tankage 
meal oilmeal soybeans meal 
Average initial weight •••........ pounds •. 54.417 54.167 54.167 54.25 53.5 
Total gain ....................... pounds .. 769.0 783.5 688.0 747.5 913.0 
Average daily gain ....... ..... pounds .. 1.308 1.332 1.170 1.271 1.553 
Feed consumed: com ....... .... pounds •. 2,962.0 3,034.0 2,ii§:g 3,174.5 3,359.0 supplement ................ pounds .. 225.5 182.5 126.0 229.5 
total ....................... pounds .. 3,187.5 3,216.5 3,044.5 3,300.5 3,588.5 
Daily feed per pig; corn .......... pounds •. 5.037 5.160 4.985 5.399 5.713 
supplement ...•..•.•....... pounds •. .384 .310 .193 .214 .39() 
total ...................... pounds .. 5.421 5.470 5.178 5.613 6.103 
Feed dally per 100 lbs. weight ... pounds •. 4.575 4.590 4.644 4.816 4.71() 
Feed per 100 pounds gain: corn .. pounds .. 385.175 387.237 426.118 424.682 367.90& 
supplement........ .. .. .. pounds .. 29.324 23 293 16.856 16.856 25.13'1 
total. .. . .. .. . .. ........... pounds .. 414.499 410.530 441.538 4.41.538 393.041i> 
Parts com to supplement •.•...•.. ....... 13.1:1 16.6:1 25.8:1 25.2:1 14.6:1 
.A. 73-pound pig in Lot 2 was replaced With a 69.5 pound pig on January 3. 
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Lot 1, Experiment III: Self-fed corn and meat meal separately; 
average daily gain 1.31 pounds 
Lot 2, Experhiient III. Self-fed corn and soybean oilmeal separately; 
average daily gain 1.33 pounds 
Lot 3, Experiment III: Self-fed corn and ground soybeans separately; 
.average daily gain 1.17 poundii 
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Lot 4, Experiment III: Self-fed corn and linseed meal separately; 
average daily gain 1.27 pounds 
Lot 5, Experiment III: Self-fed corn and tankage separately; 
· average daily gain 1.55 pounds 
The pigs recen~mg tankage made mme rapid gains and re-
quired a smaller amount of feed per unit of gain and those receiv-
ing ground soybeans. gained more slowly and consumed a larger 
amount of feed per unit of gain than any of the other lots with 
which they were compared. Soybean oilmeal proved a much more 
valuable feed than did the ground soybeans. The pigs did not 
eat the ground soylieans or the linseed meal readily and failed to 
take a sufficient quantity to balance the corn. The soybeans and 
linseed meal consumed amounted to less than 4 percent of the total 
rations. Although higher in protein the meat meal used did not 
prove as efficient as tankage for feeding with corn to pigs in dry 
lot. Since the protein in meat meal is from a similar source and 
doubtless is as good in quality as that in tankage, the meat meal 
obviously was not as effective as was tankage in making up the 
deficiency of corn in other respects than the low protein content 
of the corn. 
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The lots fed ground soybeans and linseed meal as supplements 
consumed about the same amounts of feed per unit of gain. The 
linseed meal lot, however, gained more rapidly than the soybean lot. 
During the last week of the experiment two of the pigs having 
meat meal as a supplement, two having ground soybeans and one 
having linseed meal became lame posteriorly. The two receiving 
ground soybeans gained only a half pound each for the week and 
the others lost in weight. 
As pigs become heavier they require more feed per unit of 
gain. Until a weight heavier than that at which they are usually 
marketed is reached they also gain more rapidly (under similar 
treatment) as they increase in weight. Heavy hogs dress a higher 
percentage than do those of lighter weight. If only performance 
during an experiment is considered and their relative dressing per-
centages at the close of an experiment are not taken into account 
carrying pigs to a given weight and comparing the results secured 
is probably a better method of determining the relative merits of 
different rations than feeding £or a given length of time. 
TABLE V.-EXPERIMENT III: COMPARISON OF SUPPLEMENTS TO 
CORN FOR SELF-FEEDING IN DRY LOT 
To a weight of 175 pounds 
-----
1 2 3 4 5 
Six pigs per lot Corn and Corn and Corn and Corn and Corn and 
meat soybean ground linseed tankage 
meal oilmea! noybeans meal 
Time required ..... ................ days .. 84.0 91.0 98.0 91.0 77.0 
Average initial weight .......... pounds .. 54.417 54.167 54.167 54.25 53.5 
Total gain ...................•... pounds .. 700.0 727.5 688.0 705.5 726.0 
Average daily gain .............. pounds .. 1.389 1.332 1.170 1.292 1.571 
Feed consumed: corn ............. pounds .. 2'~~6:3 2,822.5 2, 931.0 2 'Ii~:8 2,482.5 supplement ................ pounds .. 166.5 113.5 202.5 
total ...................... pounds .. 2, 712.5 2,989.0 3,044.5 3,046.0 2,685.0 
Daily feed per pig: com •...•.... pounds .. 4.945 5.169 4.985 5.366 5.374 
supplement ••..•.•.. ...... pounds .. .437 .305 .193 .213 .438 
total ....................... pound; .. 5.382 5.474 5.178 5.579 5.812 
Feed daily per 100 lbs. weight .... pounds .. 4.773 4. 781 4.644 4.935 5.098 
Feed per 100 pounds gain: corn .. pounds .. 356.071 387.972 426.018 415.308 341.942 
supplement ............... pounds .. 31.429 22.887 16.497 16.442 27.893 
total ........................ pounds .. 387.500 410.859 442.515 431.750 369.835 
Parts corn to supplement ......... " . , .... 11.3:1 17:1 25.8:1 25.3:1 12.3:1 
.A 73-pound p1g 1n Lot 2 was replaced with a 69.5 pound pig on January 3. 
Table V gives a summary of Experiment III with the results 
for each lot summarized to the time when the weekly weight for 
the lot was nearest an average of 175 pounds. 
When summarized in this way the pigs allowed tankage, meat 
meal, soybean oilmeal, linseed meal and ground soybeans ranked 
in the order in which the supplements are named both in rate of 
gain and in economy of feed required per unit of gain. 
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EXPERIMENT IV 
The pigs used in Experiment IV were from 89 to 102 days of 
age when the experiment was started December 20. Previous to 
the beginning of the test their dams were fed hominy feed, mid-
dlings and tankage; the pigs, after they were 3 weeks old, received 
the same feeds with the addition of skimmilk. Five pigs were fed 
in each lot. Shelled corn was used. The supplements compared 
were (1) tankage, (2) meat meal (see page 139), (3) soybean oil-
meal, (4) ground soybeans, (5) buckwheat middlings, (6) linseed 
meal, (7) linseed meal and alfalfa hay, (8) wheat middlings and 
alfalfa hay and (9) skimmilk. With the exception of the skim-
milk, 10 pounds of which was fed daily per pig, the corn and supple-
ment in each case were self-fed in separate compartments of the 
feeders. The hay was fed in racks. During the trial the pigs 
were confined to pens of a central house having a concrete floor and 
could get nothing other than what was fed to them. Except those 
given meat meal, ground soybeans and buckwheat middlings as 
supplements to the corn, the lots were continued on the same feeds 
until May 9. 
All lots were supplied with salt, ground limestone and ground 
rock phosphate, placed before them in separate compartments of 
containers so that they might take what they cared for of each. 
The amount of salt taken by the pigs in a lot ranged from 2 to 3 
pounds. From 8 to 12 pounds of ground limestone and of ground 
rock phosphate were consumed by each lot. 
As in Experiment III, the feed remaining in the feeders was 
weighed out at the time the weekly weights of the pigs were taken 
and the amounts of corn and the supplementary feed or feeds con-
sumed each week determined. The results of 15 weeks' feeding 
are given in Table VI. _ 
The pigs having skimmilk, tankage and meat meal as supple-
ments gained in the order named and gained more rapidly than 
those fed the supplements derived from a vegetable source. The 
lot fed soybean oilmeal, however, gained only a little less rapidly 
than the one fed the meat meal. The pigs getting alfalfa in addi-
tion to linseed meal and corn gained 14 percent more rapidly than 
those allowed only linseed meal as a supplement. 
For the first 7 weeks of the experiment, or until February 7, 
the pigs of Lot 5 ate practically no buckwheat middlings, their sup-
plementary feed. During the eighth week they began eating the 
supplement and from then on ate it more readily. For the three 
weeks preceding February 7 they gained at the rate of thirty-two 
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hundredths of a pound daily and consumed 889.7 pounds of feed 
for each 100 pounds of gain. For the succeeding 3 weeks, dur-
ing which they ate 32 pounds of the buckwheat middlings, they 
gained 1.11 pounds daily and required 391.5 pounds of feed for 
each 100 pounds of gain. On January 31 a pig was taken out of 
the lot and another put in its place. There is, of course, a possi-
bility that the difference in rate and efficiency of gains was slightly 
influenced by the change. That it was not all the result of this 
is shown conclusively by the fact that for the week ending Feb-
ruary 7 (during which time the new pig was in the lot) the average 
daily gain was five-tenths of a pound and the feed requirement 
580.6 pounds per 100 pounds of gain while for the week beginning 
February 7 the daily gain per pig was eight-tenths of a pound and 
the amount of feed required for each 100 pounds of gain 435.1 
pounds. During the latter week they ate 11 pounds of buckwheat 
middlings while during the former they ate none. After the pigs 
learned to eat the buckwheat middlings they also ate considerably 
more corn than before. 
The proportions of feeds consumed by the pigs of the different 
lots are shown in Table VI. The relative amounts of corn and 
supplement taken by those having tankage, meat meal, soybean 
oilmeal or skimmilk were such that the resulting gains and feed 
requirements were fully equal to what might have been expected 
if the relative proportions of corn and the supplement used had 
been decided on by the feeder and the pigs given no choice in the 
matter. The pigs having wheat middlings and alfalfa hay, buck-
wheat middlings, linseed meal or ground soybeans as protein sup-
plements did not consume sufficient quantities of these to balance 
the corn and so made slow and costly gains. These feeds, especially 
the latter two, were not palatable and the pigs never learned to eat 
them readily. As will be shown later better results are secured 
when the pigs are compelled to consume larger proportions of such 
feeds than they select of their own accord. The appetite or in-
stinct of the pig does not enable it always to select the correct 
proportions of the feeds before it to give the optimum results that 
may be secured from those particular feeds. 
In Table VII are given the results for each lot of Experiment IV 
to the time when the weekly weight of the lot was nearest an aver-
age of 175 pounds per pig. Before they reached this weight it 
was necessary to change the rations of Lots 4 and 5, fed respec-
tively ground soybeans and buckwheat middlings as supplements. 
When summarized in this way the pigs allowed (1) skimmilk, (2) 
TABLE VI.-EXPERIMENT IV: COMPARISON OF SUPPLEMENTS TO CORN FOR SELF-FEEDING IN DRY LOT 
December 20, 1917, to April 4, 1918 (15 weeks) 
2 
Five pigs per lot I Corn and I Corn and 
tankage meat 
Lhs. 
Average jnitial weight .. ...................................... 55.1 
Total gain ................................................... 616.5 
Average daily gain. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... 1.295 
Feed consumed: com ........................................... 2,212.0 
supplement .. .............................................. 213.0 
total concentrates. . . . . . . . . . . ............................. 2,425.0 
hay ....................................................... 
.. "'4:647" Daily feed per pjg: corn ... ...................................... 
supplement.............................. . ................ .447 
hay ........................................................ 
Feed daily per 100 lbs. weight: concentrates ......•........... .... ·a:97i" 
hay ....................................................... 
.. ·a58:soo .. Feed per 100 lbs. gain: corn .................................... 
supplement. ............................................... 34.550 
total cotlcentrates ........... .............................. 393.350 
hay .................................................... 
.. ·io:E .. · Parts corn to supplement ...................................... 
Lot 1, 86-pound pig ·was taken out on February 14. 
Lot 2, 102-pound pig was taken out on February 7. 
meal 
Lbs. 
55.0 
492.5 
1.050 
1, 799.0 
193.5 
1,992.5 
""'3:836" 
.413 
""'3:838" 
.. '365:279" 
39.289 
404.568 
.. "9:3;1 ... 
3 4 5 
Corn and Corn and Corn and 
ooybean ground buckwheat 
oilmeal soybeans middlings 
Lbs. Lbs. Lbs. 
55.2 55.1 55.2 
467.0 317.0 387.5 
1.026 .604 .738 
1, 719.5 
139.5 
1,674.5 
32.0 
1,872.0 
106.0 
1,859.0 1, 706.5 1,978.0 
"'"3:779" .... · s: ioo .. ... "3:566" 
.307 .061 .202 
.... '3:633" .... '3:745" 
.. '"3:9i2" 
. "368:2tii" "'528:233" ... 483:697' 
29.872 10.095 27.355 
398.073 538.328 510.452 
"i:d;c· "'i;id;i" .. 'ii.'7:i'. 
6 
Corn and 
linseed 
n1eal 
Lbs. 
54.9 
358.0 
. 775 
1,778.0 
52.0 
1,830.0 
· · · · ·a:s48' · 
.113 
""'4:629" 
.. '496:648" 
14.525 
511.173 
... "i.i.'2:i' .. 
Lot 3, 70-ponnd pig and 87-pound pig were taken out January 31 and a 93-pound pig put in February 7. 
Lot 5, 52-pound pig replaced with a 75.5·pound pig on January 31. 
Lot 6, 65.5-pound pig was taken out on January 31. 
Lot 8, 82.5·pound pig taken out January 24. 
7 8 9 
Corn, Corn 
linseed middlings Corn and 
meal and and skimmUk 
alfalfa hay alfalfa hay 
Lbs. Lbs. Lbs. 
55.1 54.9 55.3 
465.5 298.0 724.0 
.887 .655 1.379 
1,959.0 1,455.5 2,364.0 
69.0 140.0 5,220.0 
2,028.0 1,595.5 ............ 
191.5 67.5 
""T5oil .. 3. 731 3.199 
.131 .308 10.0 
.365 .148 
""'3:526'' 3.800 3.953 
.359 ,167 7.831 
420.838 488.423 326.519 
14.823 s~U~~ 1 ... :~·-~~-· 435.661 41.139 22.651 ............ 
28.4:1:2.8 10.4:1:.5 1:2.2 
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TABLE VIT.-EXPERIMENT IV: COMPARISON OF SUPPLEMENTS TO CORN FOR SELF-FEEDING IN DRY LOT 
To a weight of 175 pounds 
Five pigs per lot Corn and 
tankage 
Time required .......................... days.. 91 
Average initial weignt .............. pounds.. 55.1 
Total gain. .. . . . .. .. .. .. . . .......... pounds.. 531.5 
Average daily gain .................. pounds.. 1.265 
Feed consumed: corn ................. pounds.. 1,914.0 
supplement .................. pounds.. 190.5 
total concentrates ••...•••••.. pounds. . 2 ,104. 5 
2 
Corn and 
meat meal 
105 
55.0 
492.5 
1.050 
l,~:R 
1,992.5 
hay .......................... pounds ................... , ................ . 
Dailyfeedperpig:coru ............. pounds.. 4.557 3.836 
supplement .................. pounds.. .454 .413 
hay ......................... ,pounds •.. 
3 
Corn and 
soybean oilmeal 
112 
55.2 
514.0 
1.064 
1,909.0 
146.5 
2,055.5 
......... 3:953'" 
.303 
Feed daily per 100 pounds weight: 
concentrates ................. pounds.. 4.258 3.838 3.596 
hay (or milk) ................. pounds.. .. .. . .. .. . .. . .. .. . .. . . . .. .. .. . .. .. . .. .............. .. 
Feed per 100 pounds gain: coru ...... pounds.. 360.113 365.279 371.401 
supplement .................. pounds.. 35.842 39.2811 28.50'l 
total concentrates ............ pounds.. 395.955 404.568 399.903 
hay .......................... pounds ....................................................... . 
Parts coru to supplement .. .. . .. .. .. .. .. .. .. .. 10:1 9.3:1 13:1 
6 
Corn and 
linseed meal 
133 
54.9 
461.0 
.803 
2,357.0 
67.0 
2.424.0 
......... 4:ioo .... 
.117 
................. 
3.798 
....... 5ii:28if''' 
14.534 
625.813 
...... :i5.2;i""" 
Corn, linseed 
meal and 
alfalfa hay 
126 
55.! 
608.5 
.966 
2,595.0 
84.0 
2,679.0 
183.0 
4.119 
.133 
.290 
3.667 
.251 
426.459 
13.804 
440.263 
30.074 
30.9:1:2.2 
s 
Coru middlings 
and 
alfalfa hay 
140 
54.9 
425.0 
.731 
2,~rs:~ 
2,271.5 
87.5 
3.590 
.320 
.151 
3.362 
.130 
490.706 
43.'166 
534.411 
20.588 
11.2:1:4.7 
Lot 1, 86·pound pig was taken out on February 14. 
Lot 2, 102-pound pig was taken out on February 7. 
Lot 3, one 70·pound and one 87·pound pig were taken out on January 31; a 9S·pound pig was put in on February 7. 
Lot 6, 65.6-pound pig was taken out on January 31. 
Lot 8, 82.5·pound pig was taken out on January 24. 
9 
Corn and 
skimmilk 
84 
55.3 
598.5 
1.425 
1,815.5 
4,200.0 
·················· 
.. ....... 4:465"" 
10.0 
················· 
3.818 
8.684 
313.367 
'101. 754 
················ 
"""i;2.'2"'"' 
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TABLE VIll.-EXPERIMENT IV: SUMMARY FROM APRTh 4 TO APRIL 25, 1918 
1 
Corn and 
tankage 
2 
Corn and 
meat meal 
3 
Corn and 
soybean 
oilmeal 
4 
Corn and 
ground 
soybeans 
5 
Corn and 
buckwheat 
middlings 
NumberofplgsperlotApril4...... ......•.•.•.•.• .•••••••. 4 4 4 5 5 
Average initial weight •..••.•.•••.......••........ pounds.. 201.5 166.375 169.75 118.5 137.4 
Average daily gain •••.•.•••......................... pounds.. 1.664 -.155 1.256 .424 .648 
Feed per !()()pounds gain: corn ..................... pounds.. 424.521 .•.. .. . . .... 480.095 840.449 556.693 
supplement ..•••............................... pounds.. 24.138 ..•. ..•. .... 20.853 8.989 42.520 
total concentrates ••.•.........................• pounds.. 448.659 . . . . . • . . . . . . 5011.948 849.438 599.213 
hay .••.••••••••••.•............................ pounds ................................•..........•................. 
A 117·pound pig was taken out of Lot 5 on April 18. 
Lot 2 consumed 196 pounds of corn and 16 pounds of meat meal. 
6 
Corn and 
linseed 
meal 
4 
141.75 
1.00 
539.286 
8.333 
547.619 
........ .. 
7 I 8 
1 
9 Corn, Corn, 
linseed middlings Corn and 
meal and and sklmmilk 
alfalfa hay alfalfa hay 
4 4 5 
148.2 122.5 200.1 
1.362 .IKO .914 
Mi. 755 496.835 525.0 
10.490 36.709 1,098. 750 
455.245 633.544 ............ 
16.783 3.7'¥1 ............ 
~ 
~ 
~ 
~ 
U1 
1--,3 
0 
0 
0 
~ 
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0 
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tankage, (3) soybean oilmeal, (4) meat meal, (5) linseed meal and 
alfalfa hay, (6) linseed meal and (7) wheat middlings and alfalfa 
hay ranked in the order in which the supplements are named both 
in rate of gain and in the economy of feed required per unit of gain. 
Table VIII gives a summary of the results secured for the 3 
weeks from April 4 to April 25, at which time it became necessary 
to change the rations fed to some of the lots. 
For the week ending April 18 one of the pigs of Lot 2 lost in 
weight. During the following week three lost in weight and the 
fourth gained nothing. At this time all four pigs remaining in 
the lot were constipated and lame or partially paralyzed posteriorly. 
The meat meal it will be remembered is composed largely of mus-
Lot 6, Exp'erinient IV: Self-fed corn and linseed meal; average daily 
gain .78 pound. Notice broken down condition of front pasterns 
cular tissue. It contains only a little over a third as much ash or 
mineral matter and a considerably higher percentage of fat than 
is found in tankage. It may be that the meat meal became slightly 
rancid before the experiment was completed but since during the 
fourteenth week of the experiment the preceding winter two pigs 
in the lot fed meat meal became lame and lost in weight, the indi-
cations are thaf. the trouble was due to a deficiency in the ration 
rather than to digestive disorders caused by any rancidity of the 
meat meal. 
All of the pigs of Lot 3 gained in weight until April 25. From 
then until May 9, however, one gained nothing and three lost in 
weight. During this time they, like the others, were constipated 
and lame, being able to rise on their hind feet only with difficulty. 
The exertion of rising pained them severely. 
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It will be noticed from Tables VI and VIII that Lot 4, given 
ground soybeans a~ jl. supplement, ate very little feed at any time 
other than the corn.' With the exception of one pig during the last 
week all five gained in weight from April 4 to April 25, but the rate 
of gain was low. Since three became lame during the week ending 
April 25 the ration for the lot was changed on that date. 
During the week ending April 11 two pigs of Lot 5 lost in 
weight. Both were lame posteriorly and were constipated. One 
of these became worse and was taken out the following week. Two 
others gained poorly the next week ending April 25 so that at that 
time the ration was changed. 
Lot 7, Experiment IV: Self-fed corn, linseed meal and alfalfa hay; 
average daily' gain .89 pound. Notice strength of pasterns as 
eompared with those of the pigs of Lot 6 
Six weeks after the beginning of the experiment a pig was 
taken out of Lot 6 because of lameness and constipation. None of 
the other pigs gained well and the feed requirement per unit of 
gain was high but with the exception just mentioned no other ab-
normal conditions occurred until the week ending May 9 when one 
pig lost in weight< ahd two others gained only five-tenths of a pound 
and 3 pounds, respectively. 
With the exception that one pig had a light attack of scours 
early in the experiment no digestive disturbances or abnormal 
conditions were experienced by the pigs of Lot 7. 
At the close of the fifth week of the test one pig was taken out 
of Lot 8 because of an external injury. One pig in the lot did 
poorly and was taken out on April 25. There was no visible symp-
toms or indications of abnormality. When it was killed, however, 
it was found to be badly infested with intestinal worms. Although 
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the pigs did not eat much of either the middlings or the alfalfa the 
others in the lot ~emained healthy and in good physical condition. 
From Febra,ary 14 to April 25, the eighth to the eighteenth 
week, when it was taken out, one pig in Lot 9 lost 1.5 pounds in 
weight, losing during some weeks and gaining slightly at other 
times. This made the showing for the lot much poorer than other-
wise it would have been during this time. The symptoms were not 
so marked but in other respects were like those shown by the pigs 
in the other lots. The pig was constipated at times and was some-
what lame. 
Side view ·showing characteristic pose, if compelled to stand, of a pig 
suffering from paresis of the posterior limbs. In dry lot feeding lameness 
of this kind frequently results when the only supplement used is a nitro-
genous concentr;1te 1of plant origin 
A study of the results will show that with the possible ex-
ception of two pigs, in different lots, the pigs receiving (1) tankage, 
(2) skimmilk or (3) ,a high protein feed from a vegetable source 
together with alfalfa hay (Lots 1, 9, 7 and 8) suffered no ill effects 
from the rations allowed them. On the other hand, with the excep-
tion of one pig, those allowed a cereal or cereal by-product or the 
meat meal, which consisted largely of muscular tissue as the sole 
supplement to the corn, failed to continue to do well until marketed. 
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The pigs having some of these feeds as a supplement to the corn 
gained slowly and required a large amount of feed per unit of gain 
from shortly after the beginning of the experiment. Those having 
meat meal and soybean oilmeal gained at a fair rate and made 
economical gains for a considerable period of time. None of these 
feeds, however, continued to maintain the physical well being of 
the pigs. 
COMPARISON OF SUPPLEMENTS FOR HAND-FEEDING 
IN DRY LOT 
:EXPERIMENT V 
In Experiment V tankage, fish meal, buckwheat middlings, 
cocoanut meal, corn germ meal, peanut meal and linseed meal were 
compared as supplements to corn for hand-feeding pigs confined in 
dry lots. Two lots received corn germ-meal and two linseed meal. 
In addition to the nitrogenous concentrate one of those that re-
ceived corn germ-meal and one of those that received linseed meal 
were allowed clover hay in a rack. Ground corn was fed. The 
feeds were mixed in the proportions shown in Table IX. All the 
lots were full-fed or given what they wouid clean up readily twice 
daily. The pigs were from 80 to 95 days of age at the beginning 
of the experiment, and averaged 56.8 pounds in weight at that 
time. Prior to the test they were allowed to run on bluegrass 
pasture and were all fed corn and tankage. 
Salt, ground limestone and ground rock phosphate or floats 
were placed before all the pigs in separate containers. Lots 4, 5 
and 6, fed respectively cocoanut meal, corn germ-meal and peanut 
meal as the supplemental feed, took more of the minerals and Lot 7, 
fed linseed meal, more of the ground limestone but no more of the 
floats than the lots receiving tankage, fish meal or skimmilk as the 
supplement or than those having access to clover hay. 
At the time the proportions of supplements to use were decided 
upon some of the feeds had not been analyzed. It was thought the 
fish meal would contain a smaller percentage of protein than the 
tankage and so a larger proportion of it was used. 
Except for Lot 3, the data for which are presented in Table XI. 
the results obtained are given in Table IX. 
Fish meal proved a valuable supplemental feed. It produced 
gains at a higher rate and with a lower feed consumption per pound 
of gain than did tankage. This more favorable showing may have 
been at least partially the result of feeding a larger proportion of 
TABLE IX.-EXPERIMENT V: COMPARISON OF SUPPLEMENTS TO CORN FOR HAND-FEEDING IN DRY LOT 
December 10, 1918, to April 1, 1919 
Five pigs per lot Corny 12; I Corn. 9; I Corn, 2.5; I Corn, 2; 
tankage, 1 fish tneal, 1 cocoanut corn germ 
meal, 1 meal, 1 
Average initial weight ................................... , ... pounds. . 57.0 
Total gain .................................................. ,pounds.. 811.0 
Average daily gain ......................................... ,pounds.. 1. 448 
Feed consumed: com ...................................... pounds .. 2,786.308 
supplement .. .. .. .. .. .. .. . .. .. . .. .. . .................. pounds.. 232.192 
total concentrates .......... , ......... , ............... pounds .. 3,018.5 
clover hay ........................................ ..... ,pounds .. ........... . 
Daily feed per pig: corn. .. .. . .. .. .. . ........................ pounds.. 4. 975 
supplement........................ .. ................ pounds.. .415 
clover hay ............................................ pounds ........... .. 
Feed daily per 100 pounds weight: concentrates., .•..•...... pounds.. 3. 903 
Feed g~~vfoo~~~;;,d;,·g.;.:;;_~;·.;~~.;:::::::::::: ::::::::::::::::: :~~~~~~:: · · ·a4a.564. · 
supplement ........................................... pounds.. 28.630 
total concentrates.. . .. ................................ pounds.. 372.195 
clover hay.. . .. .. .. .. .. . .. • • • . . .. .. . . . .. .. .. .. . .. .. .... pounds ............. . 
57.2 5!i.1 56.6 
909.0 547.5 498.5 
1.623 .978 .800 
2,880.9 1, 709.643 1,317.0 
320.1 683.857 658.5 
3,201.0 2,393.5 1,975.5 
""i;.i#" .... a:o5a· ... 2:352" 
.572 1.221 1.176 
· .. ·3:s6o .. ""3:856" ""i3i4" 
316 'g:ii .. ":ii:f264 ... "264:193" 
35.214 124.905 13Z.096 
352.146 437.169 396.289 
........... 
·········· 
Corn, 6; 
peanut 
meal, 1 
56.8 
743.0 
1.327 
2,424.429 
404.071 
2,828.5 
""'4:a29" 
.722 
.. ... 3:853 .. 
.. '326.382" 
M.384 
380.686 
··········· 
.A 42·pound pig was taken out of Lot 9 on Decen1.ber 17 and a 44-pound pig put in its place on December 18. 
Corn, 5_5; 
linseed 
meal,l 
57.3 
753.0 
1.345 
2,398.423 
436.077 
2,834.5 
"'",j,js3" 
.779 
.. · .. :i:si7 ... 
.. ":iis:ri16 .. 
57 91Z 
376.428 
............ 
8 
Corn, 7; 
linseed 
meal,l: 
clover hay 
57.1 
745.5 
1.331 
2,496.813 
356.687 
2,853.5 
544.0 
4.459 
.637 
.971 
3.871 
• 738 
334.918 
47.845 
382 763 
72.971 
9 
Corn, 3; 
corn germ 
meal~ 1; 
clover hay 
56.9 
587.5 
1.051 
1,773.75 
591.25 
2,365.0 
394.0 
3.175 
1.058 
.705 
3.652 
.608 
301.915 
100.638 
402.553 
67.064 
,_.. 
01 
""' 
0 
::r:t 
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0 
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"0 
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the fish meal than of the tankage. The difference was greater at 
first than later. From an average weight of 97 pounds to 221 
pounds, those fed tankage and those fed fish meal gained at the 
rates of 1.59 and 1.63 pounds daily per head and required 392.8 
and 391.6 pounds of feed per 100 pounds of gain, respectively. 
With 100 pounds of gain, equal in price to 10 bushels of corn, and 
with the supplements valued at twice the price of corn, the value 
of the gains for this period over the value of the feed consumed 
was 3.1 percent greater for the lot fed tankage than for the lot fed 
fish meal. 
The pigs of Lot 7 receiving linseed meal as a supplement 
gained 98.89 percent as rapidly and consumed only 1.14 percent 
more feed per unit of gain than those receiving tankage. This is 
a much better relative showing in comparison with the tankage 
than was made by the linseed meal when used as a supplement in 
Experiments III and IV, in which the linseed meal produced gains 
at a rate averaging only 73.24 percent as much and with a feed 
requirement per unit of gain averaging 18.04 percent higher than 
those resulting from the use of rations containing tankage. Such 
good results from linseed meal cannot ordinarily be expected. 
Those secured in Experiments VI and VII are more nearly typical 
of the relative results to be expected from rations containing tank-
age and linseed meal. 
There was no advantage in either the rate or economy of gains 
in giving clover hay to pigs fed linseed meal. The clover used was 
rowen or clover grown in wheat stubble after the wheat had been 
taken off. It was cut late in the fall, was short, consisted largely 
of leaves and fine stems and had cured out somewhat dark in color. 
The pigs wasted rather large quantities of it. This as well as what 
they ate was charged against them. 
In the case of the corn germ meal no concentrates were saved 
by the use of the clover, but the rate of gain was increased. 
Toward the close of the thirteenth week one pig in Lot 6, re-
ceiving peanut meal as the supplement, became affected with the 
piles. From then to the close of the experiment (2 weeks) it lost 
in weight. The comparative results for Lots 6 and 7 for the first 
13 weeks of the experiment are given in Table X. During this 
time those fed peanut meal gained 4.4 percent more rapidly and 
required 3.5 percent fewer pounds of feed per unit of gain than 
those fed linseed meal. 
Both so far as the rate of gain and the feed consumption per 
unit of gain were concerned, cocoanut meal and corn germ meal 
proved less valuable than the other supplements used. 
TABLE X.-EXPERIMENT V: COMPARISON OF SUPPLEMENTS TO CORN FOR HAND-FEEDING IN DRY LOT 
To a weight of 175 pounds 
Five pigs per lot Corn, 12: 
tankage, 1 
Time required ....................................... days.. 91 
Average initial weight ............................. pounds.. 57.0 
Total gain .......................................... pounds.. 583.5 
Average daily gain ................................. pounds.. 1.282 
Feed consumed: corn ................................. pounds.. 2,070.923 
supplement .................................. pounds.. 172.577 
total concentrates...... . .. . . . . . . . . . . . . .. •. pounds.. 2,243.5 
clover hay........... . . . .. .. .. .. .. .. ......... pounds.. . ............. . 
Daily feed per pig: corn........ .. ................... pounds.. 4.552 
supplement .................................. pounds.. .379 
hay ..•••••••.•••••.•......••..•.•.••••....••• pounds ••..•.....••.••.••.. 
Feed daily per 100 pounds weight: concentrates ••.•• pounds.. 4.275 
clover hay .................................... pounds.. .. . .. . .. ..... .. 
Feed per 100 pounds gain: com ...................... pounds.. 354.914 
supplement .................................. pounds.. 29.576 
total concentrates .. . .. .. .. .. .. . .. .......... pounds.. 384.490 
clover hay...... . . .. .. .. .. . • . .. • .. . • .. ....... pounds ................... . 
Com,9: 
.fish meal, 1 
77 
57.2 
587.5 
1.529 
1,714.95 
190.55 
1,905.5 
''"""4:454'" 
.495 
"""''4:265'" 
..... 29UiiJ'" 
32.379 
323 789 
Coru, 6; 
peanut meal, 1 
91 
56.8 
591.0 
1.299 
1,~:M~ 
2,162.0 
....... 4:673"' 
.679 
7 
Com,5.5; 
linseed meal, 1 
91 
57.3 
566.0 
1.244 
1,815.423 
330.077 
2,145.5 
...... 3:99o'" 
.725 
.. ...... .uoo .... 1 ........ 4:uo .... 
.. .. si:i:liili' .. 
52.260 
365.821 
.. .. azo:74il .... 
58.318 
379.064 
A 42-pounol. pig was taken out ot Lot 9 on December l. 7 and a 44·pound pig put in its place on December l.S. 
8 
Corn, 7; 
linseed meal, 1: 
clover hay 
in rack 
91 
57.1 
572.5 
1.268 
1,893.5 
270.5 
2,164.0 
457.5 
4.162 
.594 
1.005 
4.159 
,879 
330. '142 
47.249 
377.991 
79.983 
9 
Corn, 3; 
corn germ-meal. 1: 
clover hay in rack 
112 
56.9 
587.5 
1.051 
1,773. 75 
591.25 
2,365.0 
394.0 
3.173 
1.058 
.705 
3.652 
.608 
301.915 
100.638 
402.553 
67.064 
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Table X gives the results for each lot to the time when its 
weekly weight averaged nearest 175 pounds per pig and shows the 
number of days that were required for this weight to be reached. 
When the experiment closed Lots 4 and 5 did not average 175 
pounds in weight. After the thirteenth week the ration for Lot 3 
was changed. The records for these three lots were necessarily 
omitted from the table. 
Because of the poor response made by the pigs fed tankage 
during the first part of the experiment, which possibly was due to 
an inadequate supply of supplement for pigs of their age, the tank-
age fed pigs made a rather poor showing in comparison with those 
fed fish meal. 
To a weight of 175 pounds the peanut meal gave even better 
results than the tankage. As a supplement to corn it was superior 
to the other feeds of plant origin used in the experiment. 
Allowing the pigs fed linseed meal and corn germ-meal access 
to clover hay at first increased their rate of gain and decreased 
their concentrate requirement per unit of gain. The difference, 
however, even during this time was not great enough to pay for 
the hay used. 
TABLE XI.-EXPERIMENT V: COMPARISON OF TANKAGE 
AND BUCKWHEAT MIDDLINGS 
December 10, 1918 to February 25, 1919. 
Five pigs per lot 
Average initial weight ...................................... pounds .. 
Total gain ................................................... pounds .. 
Average daily gain ......................................... pounds. 
Feed consumed: corn ........................................ pounds .• 
supplement ......................................... pounds .. 
total ................................................. pounds .. 
Daily feed per pig: corn ...................................... pounds .. 
supplement .......................................... pounds .. 
Feed daily per 100 pounds weight ............................ pounds .. 
Feed per 100 pounds gain: corn .............................. pounds .. 
~~f.i?~~~~: ::::::::::::::::::::::: :.:·: :::: .. :::: ::::~~~~~~:: 
Corn, 12; 
tankage, 1 
57.0 
494.0 
1.283 
1,665.692 
138.808 
1,804.5 
4.326 
.361 
4.405 
337.184 
28.899 
365.283 
'A pig weighing 77.5 pounds was taken out of Lot 3 on December 20. 
3 
Corn, 4.5; 
buckwheat 
middlings, l 
56.1 
367.* 
1.154 
1,133.591 
251.909 
1,385.5 
3.565 
.792 
3oN~6 
68.6~0 
377.520 
For the first 10 weeks of the experiment the pigs of Lot 3 
having buckwheat middlings as a supplement did well. They 
gained at the rate of 1.2 pounds daily. During the tenth week one 
pig was constipated and became lame posteriorly. It gained noth-
ing for the week. The following week all of the pigs were lame. 
One of these lost in weight and another gained nothing. The 
average daily gain for the week was forty-five hundredths of a 
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pound. Because of lameness and loss in weight one pig was taken 
out of the lot March 6. For the week from March 4 to 11 one pig 
lost 3.5 pounds and another gained only one-half pound. Since at 
the close of this time only one pig remained that continued to do 
well the ration was changed to corn and tankage. 
Table XI compares the results secured from feeding buck-
wheat middlings and tankage as supplements to corn for the first 
11 weeks of the experiment. 
EXPERIMENT VI 
Experiment VI was conducted to secure additional information 
on the relative values of various nitrogenous feeds already used in 
one or more experiments, to determine the value of dried milk 
albumen as a supplemental feed and to study the effect of adding 
a small amount of tankage to a ration of corn and linseed meal. 
The pigs used were purebred Duroc-J erseys. With the exception 
of one, 13 days younger, they were from 107 to 121 days old at 
the beginning of the experiment. They then averaged 81.67 
pounds in weight. Previous to the beginning of the test all re-
ceived corn, middlings and tankage; some were self-fed the three 
feeds in separate compartments of the feeders, while others were 
hand-fed a ration of corn 7 parts, middlings 3 parts, tankage 1 part. 
The supplements used and the results secured during a period of 
12 weeks are given in Table XII. 
The ration containing tankage was made up of 12 pounds of 
corn to 1 of tankage. From the beginning of the experiment until 
March 3, 12 parts of corn to 1 of fish meal were fed. At that 
time the fish meal on hand was exhausted and a new supply (de-
layed in shipment) was not secured until March 13. In the inter-
vening 10 days corn alone was fed. From March 13 to the close 
of the test 10 percent of fish meal was used in the ration. During 
the time corn alone was fed the pigs consumed a little less feed but 
lacked only 1.5 pounds gaining as much as those receiving corn 
and tankage. 
The ration containing fish meal produced more rapid gains and 
greater gains on a given amount of feed than the one containing 
tankage. The difference in favor of the :fish meal occurred largely 
during the early part of the experiment. For the first 6 weeks of 
the test the tankage fed pigs consumed 11.1 percent more feed per 
unit of gain and gained 95 percent as rapidly as those receiving fish 
meal. During the last 6 weeks, however, the pigs having tankage 
as the supplemental feed gained a little more than those receiving 
fish meal and required less than 1 (.98) percent more feed for each 
TABLE XII.-EXPERIMENT VI: FEEDS SUPPLEMENTARY TO CORNFOR FEEDING IN DRY LOT 
I 1 I 2 I 3 I ! I 4 5 6 1 : anuary 2 to March 26. 1920 Corn, 12; Com Corn,1; Com,6; Com,30; Com and Corn, 9; 
I I tankage. 1 and I skimmilk, 2 linseed meal, 1 linseed meal, 3; soybean oilmealt milk albumen, 1 fish meal* tankage, 1 
I I Pigs per lot ........................ number .. 6 6 6 6 6 
Average initial weight • . . . . . . . . . . . . pounds .. 81.75 81.833 81.833 81.667 81.75 
Total gain ........•...•...... . pounds .. 893.5 900.5 732.5 581.0 831.0 
Average daily gain •••.•..... ..... pounds .. 1.'1'13 1. 787 1.453 1.166 1.649 
Feed consumed: com ••••..........•.. pounds .. 3,108.462 3,005. 746 2,262. 2,195.143 2,865.441 
supplement ••••••••••........ pounds .. 259.038 227.754 4,524. 365.857 286. 544t 
! 95. 515§ 
total ......................... pounds •• 3,367.5 3,233.5 
........ 4:488" 2,561.0 3,247. 5 Dally feed per pig; com .............. pounds .. 6.168 5.946 4.355 5.685 
supplement .................. pounds .. .514 I .452 8,976 .726 .569t .189§ 
total ......................... pounds .. 6,682 I 6.416 
················· 
5.081 6.443 
Feed daily per 100 pounds weight .... pounds •• 4.277 I 4.090 .... 3.853 4.267 Feed per 100 pounds gain: com .•...• pounds •• 3~7.811'1 333.786 308.805 3?3.960 3H.818 
supplement .................. pounds •• 28.992 
I 
25.2118 617.611 62.326 34. 842t 
359.078 
11.494§ 
total. ........................ pounds .. 376.889 ... 436.286 390.794 
A pig weighing 125 pounds was taken out of Lot 4 on February 27 and one 15.5 pounds heavier pnt in its plaee. 
*An average of 13.2 pounds of corn to 1 of fish meal was fed. See text, page 158. 
6 5 
81.833 80.9 
406.0 673.5 
.806 1.60! 
1,754.207 
254.793 
2,064.15 
229,35 
2,009.0 
3.481 
2,293.5 
4.915 
.505 .546 
3.986 5.461 
3.446 I 3.683 ~.071 306.481 
62.757 
' 
34.054 
494.828 I 340.535 
tFor the first 8 weeks and the subsequent 4 weeks one·seventh and one·tenth of tlle ration, respectively, was composed of soybea)\ oilmeal. 
This amounted to an average for the entire time of 6.9 pounds of corn to 1 of the meal. 
!Linseed meal. 
§Tankage, 
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unit of gain produced. The results of this and the other experi-
ment in which they were compared indicate that for young pigs 
fish meal is even more valuable than tankage but that for older 
pigs there is very little difference in the supplemental value of the 
two feeds. 
While the pigs fed corn and skimmilk failed to gain as rapidly 
as the ones fed corn and tankage they required slightly less dry 
matter for each 100 pounds of increase in live weight. During the 
first half of the experiment they gained more than the tankage-fed 
pigs, but during the last half two pigs in the lot made an average 
gain of less than a pound a day and only one gained as much as 2 
pounds daily, the average of the tankage fed lot for the same 
period. A tendency to scour at times was shown by some of the 
pigs fed the skimmilk. Although the decided difference in gain in 
favor of the tankage-fed pigs is at variance with the relative gains 
ordinarily made by pigs fed rations containing the two supple-
ments, in other instances (see Bulletin 316) rations of corn and 
skimmilk have sometimes failed to produce as rapid gains during 
the latter part as during the fore part of the feeding period. 
Dried milk albumen, a by-product of milk sugar factories, is 
dried skimmilk from which milk sugar has been removed. It is 
high in ash and contains approximately 45 percent of protein. The 
lot receiving it did not gain as rapidly as the lot receiving fish meal 
or either lot receiving tankage but, in comparison with those of the 
other lots, their feed requirement was remarkably low. Appar-
ently milk albumen is a supplemental feed worthy of consideration. 
Its supply, of course, will always be rather limited. 
The relative results from feeding tankage and linseed meal 
were typical of what may be expected from the use of the two feeds 
for supplementing corn in dry lot feeding. The pigs that received 
linseed meal gained 65.7 percent as much as those fed tankage and 
consumed 15.76 percent more feed for each unit of gain produced. 
For the :first 8 weeks 6 parts of corn to 1 of soybean oilmeal 
were fed. After that a ration of 9 parts of corn to 1 of the meal 
was used. In neither rapidity of gains nor feed requirement per 
unit of gain did the soybean oilmeal show as well in comparison 
with the tankage as it had in former dry lot experiments. Accord-
ing to analyses made by the Department of Dairying the soybean 
oilmeal used in the earlier tests contained 49 percent of protein and 
3.2 percent of fat and that fed in Experiment VI, 40.5 percent of 
protein and 11.8 percent of fat. Judging from the results secured 
from the two grades a meal that is high in protein and low in oil 
is to be preferred to one that contains a larger proportion of oil. 
TABLE XIII.-EXPERIMENT VI: EFFECT OF SUPPLYING GROUND ROCK PHOSPHATE AND LIMESTONE 
January 2 to February 13 I 
Corn; Corn; Corn; 
linseed meal; soybean oilmeal; 'linseed meal: 
salt salt salt 
February 13 to March 26 
Corn; 
linseed meal; 
salt; limestone; 
floats 
Corn; 
soybean oilmeal; 
salt 
-------------------------------------~1 -------
Pigs per lot ................................ , ......... number .. 
Average initial weight .............................. pounds .. 
Average final weight . ............................... pounds .. 
Average daily gain. . . . . . ........................... pounds .. 
6 
81.667 
132.667 
1.214 
4.921 
347.339 
57.890 
405.229 
··· -~----- i~: M~ ~--
1. 008 
5.135 I 436.670 
6 
81.833 
116.667 
.829 
3 
130.0 
181.333 
1.222 
5.349 
375.139 
3 
118.167 
145.667 
.655 
Datly feed per pig ........ , ........................... pounds .. 
Feed per 100 pounds gain: corn ..................... pounds .. 
supplement ................................. pounds .. 
total ........................................ pounds .. 
3.794 
392.071 
65.346 
457.416 
72.779 
509.449 
62.523 
437.662 
3. 734 
505.143 
65.523 
570.303 
Corn; 
soybean oihneal; 
salt; limestone~ 
floats 
3 
115.167 
153.333 
.909 
4.623 
452.43:l 
56.301 
508.734 
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Lot 1, Experiment VI: Corn, 12; tankage, 1. Average gain 1.77 pounds 
Lot 2, ExperimentVI: Corn and fish meal; average daily gain 1.79 pounds 
Lot 3, Experiment VI: Corn, 1; skimmilk, 2. Average 
daily gain 1.45 pounds 
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Lot 4, Experiment VI: Corn, 6; linseed meal, 1. Average 
daily gain 1.16 pounds 
Lot 5, Experiment VI: Corn 30; linseed meal, 3; tankage, 1. 
·· Average daily gain 1.65 pounds 
Lot 6, }!xperiment VI: Corn and soybean oilmeal; 
average daily gain .81 pound 
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IMPROVING RATIONS SUPPLEMENTED WITH FEEDS 
OF PLANT ORIGIN 
NaNERALS ADVANTAGEOUS 
Twice each week during the first half of the experiment a little 
salt was given to all the lots but no other minerals were supplied. 
The pigs getting linseed meal and soybean ollmeal were then 
divided and half of each lot was giVen access to ground limestone 
and ground rock phosphate or floats, placed in separate containers. 
Otherwise they were fed just as they had been. As shown in 
Table XIII, allowing limestone and floats proved beneficial in both 
cases. Since one 1s a carrier of calcium and the other of both cal-
cmm and phosphorus further tests would be necessary to deter-
mine which of the two elements, or whether both, were responsible 
for the better showing made by the pigs receiving the minerals. 
In an earlier experiment two lots of six pigs each, that aver-
aged 54 pounds in weight at the beginnmg, were self-fed corn and 
soybean oilmeal separately for a penod of 14 weeks. One was 
given no mmerals while the other was allowed salt, ground lime-
stone and floats in separate containers. Although the former took 
1 pound of the supplement to 11.2 pounds of corn and the latter only 
1 pound to every 16.6 pounds of corn, those getting no minerals 
gained only 52.8 percent as much and consumed 13.67 percent more 
feed for each unit of gain produced. 
When tankage, fish meal, dairy by-products, leguminous hays 
or feeds having a high ash content are used, inorganic minerals are 
not so essential; but, when nitrogenous feeds of vegetable origin 
that carry only a small percentage of ash are fed to pigs that are 
confined in dry lot, the use of minerals, especially carriers of 
sodium, chlorine and calcium, the elements in which the grains are 
likely to be deficient, is recommended. 
ADDITION OF A LITTLE TANKAGE OR SIMILAR FEEDS BENEFICIAL 
Table XIV reports an earlier experiment in which better re-
sults were secured from corn supplemented with linseed meal and 
a little tankage than from a ration in which only linseed meal was 
used to supplement the corn. For the purpose of obtaining addi-
tional information on the effect of adding a small amount of tank-
age to a ration of corn and linseed meal one group of pigs (Lot 5. 
Table XII) was given a mixture of corn 30 parts, linseed meal 3 
parts, tankage 1 part. 
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Compared with the corn and linseed meal ration, a marked 
increase in the rate· of growth and a substantial saving in feed for 
each unit of increase · in live weight resulted from substituting a 
little tankage for a part of the linseed meal. The gain was 41.5 
percent greater and only 89.6 percent as much feed for each unit 
of gain was required. Neither as rapid gains nor as much gain 
from a given amount of feed, however, were secured from corn, 
linseed meal and tankage as were secured from corn and tankage. 
While fish meal, the dairy by-products and similar feeds have 
not been tried and while tankage has not been used in a similar 
way with other supplements presumably these as well as tankage 
will improve rations of grain and any of the nitrogenous concen-
trates of plant origin. 
Lot 7,· Experiment VI: Corn, 9; dried milk albumen, 1. 
Average daily gain 1.6 pounds 
EXPERIMENT VII 
Linseed meal when used as the sole supplement to corn for 
feeding pigs in dry-lot gives much better results than are secured 
from feeding corn alone, but does not give results equal to those 
obtained when such supplements as tankage or skimmilk are used. 
The object of Experiment VII was to determine the effect of adding 
a small amount of tankage to a ration of linseed meal and a carbon-
aceous feed such as corn when used for feeding pigs in dry lot. 
The pigs used we.re divided into three lots and fed rations of corn 
and tankage, of corn aRd linseed meal and of corn; linseed meal and 
tankage. They were purebred Duroc-Jerseys ranging from 10 to 
14 weeks of age and averaging 41.6 pounds in weight at the begin-
ning of the experiment. During the test they were confined in 
outside pens, the dimensions of which were 20 by 50 feet, and were 
provided with A houses for shade and shelter. The pens contained 
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no green feed. Table XIV shows the number of pigs that were in 
each lot, the rations and proportions of feeds used and the results 
secured. 
TABLE XIV.-EXPERIMENT VII: TANKAGE AND LINSEED MEAL 
AS SUPPLEMENTS TO CORN 
July 24 to November 13, 1918 
Pigs per lot .... , ......... ...... ... ........ . . number .. 
Average initial weight ....................... pounds .. 
Total gain ........... _ ....... _ .............. . pounds .. 
Average daily gain ......... .... ............. pounds .. 
Feed: com ......... ........... ... ........... pounds .. 
supplement ..... , .......... , ........... pounds .. 
total •....... ,, •••...................... pounds .. 
Daily feed per pig ............................ pounds .. 
Feed per 100 pounds gain: corn .............. pounds. 
supplement ........................... ,pounds .. 
total . . . . . . . . . . . . . . . . . . . . .............. pound.s . . 
Com, 14; 
tankage, 1 
4 
42.0 
399.0 
.891 
1,511.067 
107.933 
1,619.0 
3.614 
378.713 
27.051 
405.764 
A 26-pound pig was taken out of Lot 2 on September 11. 
*Linseed meal. 
tTankage, 
I Corn, 6; linseed meal, 1 
5 
41.5 
388.5 
• 782 
1 518.857 
253.143 
1 772.0 
3.565 
390.954 
65.159 
456.113 
Lot i, Experiment VII: Corn, 14; tankage, 1. 
Average daily gain .89 pound 
3 
Corn, 28; 
linseed meal, 3; 
tankage, 1 
5 
41.4 
539.0 
.962 
2,034.812 
218.016* 
72.672t 
2 325.5 
4.153 
377.516 
40.448 
13.483* 
431.447t 
The rations containing tankage produced more rapid gains 
than the one containing only linseed meal as a supplement. The 
lot fed corn and tankage required fewer pounds of feed per unit 
of gain than eith~r of the others. Three percent of tankage in a 
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ration of corn and linseed meal increased the rate of gain 23 per-
cent and decreased _ the feed required per unit of gain 5.4 percent. 
Whenever nitroge{!-ous concentrates of plant origin are fed to pigs 
having no green feed the use of a small amount of skimmilk, but-
termilk, tankage or some other high-protein feed from an animal 
source in connection with it is urged. 
Lot 2, Experiment VII: Corn, 6; linseed meal, 1. 
Average daily gain .78 pound 
Lot 3, Experiment VII: Corn, 28; linseed meal, 3; tankage, 1. 
Average daily gain .96 pound 
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EXPERIMENT Vm 
LEGUMINOUS HAY SOMETIMES HELPFUL 
Table XV shows the poor results secured from feeding corn 
alone to pigs that have no pasture and the effect of supplementing 
the corn with clover hay and with tankage. The pigs used were 
purebred Duroc-J erseys ranging from 95 to 114 days of age at the 
time the test was begun. The three lots were given what corn or 
concentrates they would clean up readily twice daily. The clover 
hay was bright and green but contained a rather large proportion 
of stems and was not as leafy as was desired. It was placed in a 
rack so that the pigs receiving it could take whatever amount they 
cared for. All the pigs were given access to salt, ground limestone 
and floats placed before them in separate containers. 
TABLE XV.-EXPERIMI<}NT VIII: COMPARISON OF CLOVER HAY 
AND TANKAGE FOR SuPPLEMENTING CORN 
July 4 to October 31, 1919 
Corn alone Corn and 
clover hay 
Pigs per lut .............................. number.. 3 3 
Average initial weight.. . . . .. .......... pounds.. 66. 833 68.0 
Total gain ..........•.................... pounds.. 180.0 262.0 
Average daily gain.................. . pounds.. .50~ . 734 
Feed: corn .........••.•.................. pounds.. 1,054.5 1,341.5 
tankage ......................... pounds ..................................... . 
total concentrates .............. pounds.. 1,054.5 1,341.5 
hay...... .. .. .. . . .. .. .. . .. .. .. pounds.. .. . . .. . .. .. . . .. .. 65.0 
Daily feed per pig: corn ................. pounds.. 2.954 3. 758 
supplement ...................... pounds.. .. ............... .182 
Concentrates daily per lOOpounds weight pounds.. 3.050 3.365 
Feed per 100 pounds gain: corn ........... pounds.. 585.833 512.023 
tankage, ......................... pounds.. . . . . .. . . .. . . .. .. .. .... ·s·1·2· .·o·2·a .... . 
total concentrates ................ pounds.. 585.833 
hay .............................. pounds. . . . . . . . . . . . . . . . 24.809 
A 72.5-pound pig was taken out of Lot 3 on Aagust 22. 
Corn, 12; 
tankage, 1 
5 
66.8 
875.5 
1.170 
2,323.385 
193.615 
2,517.0 
......... ,U,25'"' 
.369 
3.356 
378.402 
31.533 
409.935 
Feeding it alone to pigs getting no forage is a wasteful and 
inefficient method of utilizing corn. With the relative prices of 
corn and hogs that usually exist the small resulting gain in weight 
is not usually sufficient to pay for the corn consumed in producing 
it. The younger the pigs are, the larger is the proportion of sup-
plement needed and the greater the beneficial effect from its use. 
The pigs allowed hay gained more rapidly, consumed more feed 
and required fewer pounds of corn per unit of gain produced than 
those fed corn alone. Hay, however, is so fibrous and bulky in 
character that pigs are incapable of consuming sufficient quantities 
of feed to make rapid gains if it constitutes any considerable por-
tion of the ration. Since liberal amounts are needed to balance 
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the grain, although its use in connection with corn was an improve-
ment over corn alone, clover was not as effective as tankage for 
supplementing corn. 
With tankage valued at twice as much and clover at half as 
much as an equal weight of corn, the gains produced from a bushel 
of corn or its equivalent in cost by the lot fed corn alone, corn and 
hay, and corn and tankage, were 9.6, 10.7 and 12.7 pounds, respec-
tively. 
RATION IMPROVED BY MIXING IF SUPPLEMENT IS UNPALATABLE 
EXPERIMENT IX 
In Experiments III and IV it was found that pigs self-fed corn 
and linseed meal separately ate a very small proportion of the 
linseed meal. Experiment IX was conducted to determine whether 
better results could not be secured by feeding a mixture of' the two 
feeds and compelling the pigs to take a large1· proportion of the 
linseed meal than they consume when allowed the same feeds self-
fed separately. 
The pigs used in the experiment were crossbred Duroc-Jersey-
Tamworths ranging from 21 to 24 weeks of age at the beginning 
of the experiemnt and averaging 120.65 pounds in weight at that 
time. During the trial they were kept in half-acre plots which 
previously had been in rape and pastured with lambs but at the 
time used contained very little green feed of any kind. The plots 
were mowed to prevent the rape from producing new growth. 
There were 5 pigs in each lot. Both lots were self-fed. One was 
given ground corn and linseed meal in separate compartments of 
the feeder and the other a mixture of ground corn 6 parts, linseed 
meal 1 part. The test was continued for 49 days with the results 
as shown in Table XVI. 
TABLE XVI.-EXPERIMENT IX: SELF-FEEDING LINSEED MEAL 
September 25 to November 13, 1918 
Average initial weight ........................................... pounds .. 
Total gain ...................................................... pounds .. 
A 'l'erage daily gain...... . . .. . . ................................ pounds .. 
Feed consumed: corn ........................................... pounds .. 
linseed meal ................................................ pounds .. 
total ...................................................... pounds. 
Average daily feed: corn ........................................ pounds .. 
linseed meal ................................................ pounds .. 
total ...................................................... pounds .. 
Feed daily per 100 pounds weight.... . . . . . . . . . . . . . . . . . . ........ pounds .. 
Feed per 100 pounds gain: corn .................................. pounds .. 
linseed meal ................................................ pounds .. 
total. . .. .. .. . .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ......... pounds .. 
Parts corn and linseed ........................................... pounds .. 
1 
Corn and 
linseed meal, 
self-fed 
separatel:s:r 
121.5 
415.5 
1.696 
1, 721.7 
66.7 
1,788.4 
7.028 
.272 
7.300 
4.477 
414.368 
16.053 
430.421 
25.8:1 
2 
Corn, 6; 
linseed 
meal, 1; 
self-fed 
119.8 
525.0 
2.143 
l,~~gJ~~ 
2,077.800 
7.269 
1.212 
8.481 
4.922 
339.232 
56.539 
395.771 
6:1 
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The pigs fed the mixture ate a larger total amount of feed 
daily per head, ate more feed daily per unit of weight, gained 26.35 
percent more rapidly and required 8.05 percent less feed for each 
100 pounds of gain produced than those offered the corn and linseed 
meal separately. Those having each of the two feeds before them 
took only 1 part of the linseed meal to 25.8 parts of corn. 
For the first week of the trial the pigs fed the mixture ate less 
total feed than the others but in proportion to the corn the amount 
of linseed meal they were compelled to take was almost 2% times 
as great as that consumed by the "free choice" fed pigs. After 
that, however, with the exception of 1 week, Lot 2, given the mix-
ture, ate more feed than Lot 1, which was offered the two feeds 
separately and the latter lot ate a still smaller proportion of 
supplement. 
The appetite does not always assist the animal in selecting the 
proper proportions of the feeds available to give the best results 
possible from the use of those feeds. Although it has not been 
verified, presumably results similai· to those secured from feeding 
linseed meal as the supplement to oorn may be expected from the 
use of a number of the less palatable high-protein feeds, such as 
soybeans, buckwheat middlings, corn germ meal, gluten meal and 
copra or cocoanut meal. 
While no direct comparison has been made to determine the 
relative gains and feed requirements per unit of gain, from feeding 
corn and soybeans in definite proportions and from feeding the two 
by a plan which permits the pigs to choose the proportions for 
themselves, possibly some indication of the relative results that 
may be expected from the two methods of feeding can be gained 
by comparing the records of the pigs in Experiment II with those 
of the pigs in Experiment III while they were of like weight. In 
the former experiment a ration of corn 24 parts, ground soybeans 
5 parts, was fed. In the latter trial the corn and soybeans were 
self-fed separately. Table XVII gives the results obtained and 
compares these on a percentage basis with the results secured from 
the use of corn and tankage. 
Compared with the pigs fed corn and tankage those of Experi·· 
ment II, given corn and soybeans, gained 76.8 percent as rapidly 
and consumed 9.3 percent more feed per unit of gain while those 
of Experiment III gained 64.4 percent as rapidly and required 19.7 
percent more feed per unit of gain. The lot which selected the 
proportion of soybeans for themselves took only 1 part of the beans 
to 38.4 parts of corn. 
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When given an opportunity to balance their own ration, pigs 
sometimes take an insufficient amount of the protein feed if it 
happens to be distasteful. Experiments are also on record in 
which, from the standpoint of financial economy at least, excessive 
amounts of the costly nitrogenous concentrates were consumed. 
Perhaps in these instances the protein feed was palatable while the 
carbonaceous feed was distasteful. Further tests are needed to 
determine whether pigs are likely to balance their own ration 
successfully, when the feeds allowed them are self-fed separately, 
should one or more of the feeds prove to be unpalatable. 
TABLE XVII 
Average initial Vi eight ..•................... pounds .. 
Average final weight ...............•........ pounds .. 
Average daily gain .......................... pounds . 
Feed per 100 pounds gain: corn ............ pounds .. 
supplement ............................ poundb. 
total ................................... pound, .. 
Relative rate of gain........... .. . .. . . .. .. percent 
Relative feed consumption per unit of gain .. percent .. 
Experin1ent II Expedment III 
Corn and Corn and 
Corn~ 9; Corn, 24; tankage ground 
tankage, 1 ground self-fed soybeans 
103.75 
180.375 
1.824 
311.844 
34.649 
346.49~ 
100 
100 
soybeans, 5 separately "elf-fed 
separately 
103.5 
172.125 
1.401 
313.548 
65.323 
378.871 
76.8 
109.3 
108.167 
174.5 
1.895 
360.176 
17.085 
377.261 
100 
100 
100.5 
168.833 
1.220 
440.122 
11.463 
451.585 
64.4 
119.7 
FORAGE ENHANCES VALUE OF PLANT SUPPLEMENTS 
EXPERIMENT X 
Experiment X was conducted for the purpose of comparing a 
number of supplements to corn for feeding pigs on forage. Tank-
age, corn germ meal, linseed meal, ground soybeans and middlings 
were the feeds compared. A sixth lot was given corn alone on 
forage and a seventh was fed corn and tankage but allowed no 
green feed. Purebred Duroc-J ersey pigs farrowed in March and 
April were used. The forage for each lot consisted of a quarter 
of an acre of rape pasture. At the time the experiment was begun 
the rape had reached a height of 10 to 12 inches. An abundance of 
green feed was supplied throughout the entire experiment, which 
was continued for 15 weeks. Except those in dry lot, which were 
allowed all the grain they would clean up readily, the pigs were 
given slightly less than a full feed of concentrates. For those on 
forage the variation in the daily allowance for each 100 pounds of 
live weight did not exceed three-hundredths of a pound. Table 
XVIII gives the results of the test. 
TABLE XVIII.-EXPERIMENT X: COMPARISON OF SUPPLEMENTS 
TO CORN FOR FATTENING SWINE ON FORAGE 
June 17 to September 30, 1918 
1 2 3 4 5 
Com Corn, 19; Corn, 3; Corn, 8; Corn, 7; 
alone tankage, 1 corn germ lin~eed meal; 1 ground 
meal, 1 boybean-s, 1 
t'' s per l,ot,.; ..... ; .................................. number .. 5 6 6 6 6 
v-,~rage lllitral weight ................... ......... . pound...,,. 62.4 59.75 60.0 60.4 59.75 
'rotal gaill . ........................................ . pounds . 598.0 869.5 787.0 849.5 800.5 
Average daily gain. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... poun<ls 1.139 1.380 1.249 1.348 1.271 
Concentrates consutned: corn ................ ...... . pounds 2,335.4 2,903. 77 2,179.65 2,677.867 2,534.35 
suppleJnent. . . . . . . . . . . . ........................ pouz1ds 
. "2:335:4". 152.83 726.55 334.733 362.05 total . ....... ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... pounds 3 056.60 2,906.20 3,012.600 2,896.40 
Daily concentrates per pig: corn ................... ,pounds. 4.448 4.609 3.460 4.251 4.032 
supplement . . . . . . . . . . . . . . . . . . . . . . . ............ pounds. 
.. ... "4:448" .243 1.153 .531 .574 total ........................................... pounds 4.852 4.613 4.782 4.597 
Concentrates daily· per 100 pounds weight ........... pounds .. 3.640 3.665 3.673 3.645 3.631 
~onceutrates per 100 pounds gain: corn ....... .... . pounds 390.535 333.958 276.957 315.229 316.596 
supplement .................. ................ ,pout1ds. 
.... "396.535" 17.577 92.319 39.403 45.228 total.................................... . ..... pound,;;; 351.535 369.276 354.632 361.824 
'll"ield in dressed weight*. . . . . . . . . . . . . . . . . . . . . . percent 77.87 78.13 75.86 75.61 76.12 
A 57.5-pound pig in Lot 6 died July 17. 
*Based on live weight before shipping and 1var1n dressed weight. 
6 
Corn, 2: 
middlings, l 
5 
59.6 
585.0 
1.300 
1,455.333 
728.167 
2,184.500 
3.236 
1.618 
4.854 
3.650 
248.946 
124.473 
373.419 
74.20 
7 
Con1, 9; 
tankage. 1 
Dry lot 
5 
61.4 
658.0 
1.253 
2,329.65 
258.85 
2,588.50 
4.437 
.493 
4.930 
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Plots grazed by Lots 1 and 2 (left to right), Experiment X, showing 
condition of forage at close of experiment 
Plots grazed by Lots 3 and 4 (left to right), Experiment X, showing 
condition of forage at close of experiment 
Plots grazed by Lots 5 and 6 (left to right), Experiment X, showing 
condition of forage at close of experiment 
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Lot 1, Experiment X: Corn alone on rape pasture. 
Average daily gain 1.14 pounds 
Lot 2, Experiment X: Oorn, 19; tankage, 1, on rape pasture. 
Average daily gain 1.38 pounds. 
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Dot 3, Experiment X: Corn, 3; corn germ meal, 1, on rape pasture. 
Average daily gain 1.25 pounds 
Lot 4, Experiment X: Corn, 8; linseed meal, 1, on rape pasture. 
Average daily gain 1.35 pounds 
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Lot 5, Experiment X: Corn, 7; ground soybeans, 1, on rape pasture. 
Average daily gain 1.27 pounds 
Lot 7, Experiment X: Corn, 9; tankage, 1; dry lot. 
Average daily gain 1.25 pounds 
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Of the lots on forage all those fed a supplemental feed with 
corn gained more rapidly and required fewer pounds of feed per 
unit of gain than the pigs fed corn alone. Those fed corn and 
tankage ranked first in both rate of gain and feed requirement per 
unit of gain. The tankage given averaged a little less than a 
quarter of a pound daily per pig. 
While the pigs fed corn and tankage gamed more l'apidly and 
consumed fewer pounds of concentrates per unit of gain than those 
fed any of the other rations, the protein supplements derived from 
a plant source made a much better comparative showing with tank-
age than they did in dry lot feeding or when no forage was used. 
The linseed meal particularly compared favorably with the tankage 
in every respect. 
The differences in dressing percentages indicate the possi· 
bility of the dressed yields having been infl.uenced somewhat by the 
amount of crude fiber in the ration. As the proportion of :fiber 
increased the yields in dressed weight decreased. More evidence 
would be needed to prove the relationship a causal one. 
Since summaries for each lot, from the beginning of the ex-
periment to the time average weights equal to that of the average 
final weight of the slowest-gaining lot, showed no changes in the 
relative standings of the lots so far as feed consumption per unit 
of gain was concerned, no table giving the results to a definite 
weight is presented. From an initial weight of 60 pounds, periods 
of 105, 92, 99, 96, 98, 100 and 99 days were required for the pigs 
of the lots that received respectively no supplement, tankage, corn 
germ meal, linseed meal, ground soybeans, middlings and tankage 
with no green feed to reach a weight of 180 pounds. The ones 
making the most rapid gains reached that weight 13 days sooner 
than those of the lot making the slowest gains. 
EXPERIMENT XI 
Experiment XI compares a ration of corn alone with others 
containing (1) tankage, (2) linseed meal, (3) buckwheat mid-
dlings, (4) soybean oilmeal and (5) ground soybeans as supple-
ments to corn for feeding pigs on forage. In addition to these 
there were two lots that received no green feed. One was given 
a ration of corn alone and the other a ration of corn and tankage. 
At the beginning of the experiment the pigs averaged 67 pounds in 
weight and, with the exception of one pig 2 weeks younger, were 
from 94 to 114 days of age. Rape pasture was used as forage. 
Each lot having forage was placed on a quarter-acre plot which 
supplied green feed throughout the test. Table XIX gives the 
results obtained. 
TABLI•~ XIX.-EXPERIMEN'l' XI: COMPARISON OF SUPPLEMI<;NTS TO CORN FOR FEEDING ON FORAGE 
--------·------------- ----
J ubT 4 to October 17, 1919. 
I 4 0 0 Corn, 8: Corn, 6; Corn, 12; , Corn. 8: 
Corn Corn. 19; \linseed I buckwheat so,• bean I ground 
alone tanlmge, 1 meal, 1 
1 
middlings, oihneal, 1 soybeans, 1 
------------------------------------~--
Average initial weight .......... .............. ............. pounds.. 67.3 
Final weight..... . . . . . . . . . . . . . . . . . . . . . . . ................. pounds.. 756.5 
r~~~~:~~il:Viiai,;.:::: :::::::::::::::::::::::::::.::::::::: :~~~~~~:: 4~:Yo2 
Concentrates consumed: com ................................ pounds.. 2,043.5 
supplement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ pounds. . . . . . . . .... . 
total ................................................. pounds.. 2,043.5 
Daily concentrates per pig: corn ............. ................ pounds.. 4.644 
suppleme11t... . ... , ................................. pounds .. ........... . 
total. ......•.......•....•.•.. , ...................... pounds.. 4.644 
Concentrates daily per 100 pounds weight... . . . . . . . . . . ..... pounds.. 3. 622 
Concentrates per 100 pounds gain: corn .................... pounds.. 421.340 
~gf~~:~~~~ :::::::.::::::::.:::::::::::::::::::::::: :~~~~~:: ... '42i:340 
66.6 
1,120.0 
787. 
1.499 
2,793.0 
147.0 
2,940.0 
5.320 
.280 
5,600 
3,854 
354.892 
18.679 
373.571 
66.9 
1,129.5 
795.0 
1.514 
2,679.556 
334.944 
3,014,5 
5.104 
,638 
5. 742 
3.922 
337.051 
42.131 
379.182 
67.5 
1,130.0 
792.5 
1.510 
2,5116.714 
432.786 
3,029.5 
4.946 
.824 
5. 770 
3.932 
327.661 
54.610 
382.271 
67.7 
1,190.0 
851.5 
1.622 
2,891. 077 
240.923 
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5.507 
.459 
5.966 
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339.5 
28.294 
367.821 
67.5 
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724.0 
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2,600.444 
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.619 
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404.075 
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The results were similar to those secured in Experiment X. 
The pigs fed the supplemental feeds gained more rapidly and 
required fewer pounds of concentrates per unit of gain than those 
fed no nitrogenous supplement. With the exception of ground 
soybeans the results secured from feeding corn and the protein 
feeds of plant origin compared favorably with those secured from 
corn and tankage. The average rates of gain of the lots receiving 
tankage, linseed meal and buckwheat middlings as supplements 
varied less than 2 percent and the amounts of concentrates required 
per unit of gain by these three lots and the one fed soybean oilmeal 
as a supplement less than 4 percent. Five percent of tankage in the 
ration was perhaps too small a proportion, particularly during the 
first part of the test. 
In a number of instances, in which corn was supplemented 
with a single protein feed of plant origin for feeding pigs confined 
in dry lots, the ration failed to maintain their physical well being 
so that after a longer or shorter time they broke down or became 
lame posteriorly. Nothing of this kind was encountered when 
any of these feeds were used with corn for feeding pigs on forage. 
In the two experiments in which buckwheat middlings were used 
to supplement corn in dry lot feeding the pigs became lame or 
partially paralyzed within 13 weeks from the time they were placed 
on feed. The pigs in the present experiment fed a similar ration 
but having forage with it were carried for 19 \veeks with no ill 
effects. 
Table XX gives a summary of the average results secured 
from supplementing corn with the various nitrogenous feeds of 
plant origin that were used in both the dry lot and forage experi-
ments and compares these results with those of the com and tank-
age fed pigs when carried to approximately the same weights. 
Since in Experiment IV the lots allowed soybeans and linseed meal 
took such small quantities of the supplements that they ate rations 
virtually of corn alone their records are not included in the sum-
maries for the two supplements. 
A study of the table will show that without exception the pro-
tein feeds of plant origin compare more favorably with tankage for 
supplementing corn when they are fed to pigs on forage than they 
do when fed to pigs that have no green feed. 
TABLE XX.-RELATIVE RESULTS FROM SUPPLEMENTS OF PLANT ORIGIN AND FROM TANKAGE 
WHEN FED WITH CORN TO PIGS IN DRY LOT AND ON FORAGE 
I..ocation Supplement 
Dry lot ........... . Linseed meal, ............... . 
tankage .............. .... . 
Forage. ......... . Linseed meal ............... .. 
tankage ................. . 
Dry lot ............. . Ground soybeans . . •..••.••. 
tankage .................. . 
Forage ...... . Ground soybeans • ............ 
tankage ................ .. 
Dry lot .......... .. Soybean oilmeaL ..•..•••...•. 
tankage .................. . 
Forage ............ I Soybean oilmeaL ........... .. 
tankage ................ . 
Dry lot ............ , Buckwheat middlings, ...... . 
tankage ................. . 
Forage . • . . • • • • • . . . Buckwheat middlings ....•... 
tankage ................ .. 
Dry lot ............ ·1 Corn. germ meal .. ........... . 
tankage ................. .. 
Forage .. . .. .. .. .. . Com germ meal ............ .. 
tankage ............... .. 
No. 
of 
lots 
4 
4 
2 
2 
2 
2 
2 
2 
3 
3 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
No. 
of 
pigs 
22 
21 
11 
11 
10 
10 
11 
11 
15 
15 
9 
9 
10 
10 
5 
5 
5 
5 
6 
6 
.Av~:tage 
initial 
weight 
59.5 
60.2 
63.4 
63.0 
73.9 
73.6 
63.4 
63.0 
67.6 
67.4 
87.9 
88.4 
55.7 
56.1 
67.5 
66.6 
56.6 
57.0 
60.0 
59.7 
Av~rage 
final 
weight 
179.8 
182.0 
212.9 
213.5 
170.2 
176.8 
206.3 
205.3 
187.9 
189.1 
222.1 
221.1 
140.9 
140.3 
226.0 
224.0 
156.3 
155.8 
200.7 
204.8 
Average 
daily 
gain 
1.152 
1.384 
1.424 
1.434 
1.228 
1.639 
1.321 
1.407 
1.273 
1.500 
1.583 
1.496 
,869 
1.198 
1.510 
1.499 
.890 
1.283 
1.257 
1.380 
Concentrates per 100 lbs. gain 
Corn 
375.1 
350.3 
325.8 
343.9 
394.0 
333.0 
340.0 
344.4 
373.6 
346.7 
354.0 
368.9 
406.6 
350.8 
327.7 
354.9 
264.2 
337.2. 
283.0 
333.9 
Supple-
ment 
47.7 
28.3 
40.7 
18.1 
30.4 
29.9 
45.4 
18.1 
28.1 
31.1 
32.5 
23.7 
50.4 
33.9 
54.6 
18.7 
132.1 
28.1 
94.3 
17.6 
Total 
422.8 
378.6 
366.5 
362.0 
424.4 
362.9 
385.4 
362.5 
401.7 
377.8 
386.5 
392.6 
457.0 
384.7 
382.3 
373.6 
396.3 
365.3 
377.3 
351.5 
Relative 
gain with 
tankag" 
as 100% 
83.3 
99.3 
74.9 
93.9 
84.9 
105.8 
72.5 
100.7 
69.4 
91.1 
Compara-
tive feed 
per unit of 
gain with 
tankage 
as 100'jb 
Ill. 7 
101.2 
116.9 
106.3 
106.3 
98.4 
118.8 
102.3 
108.5 
107.3 
.... 
~ 
0 
~ 
0 
l?;l 
X 
'1J 
l?;l 
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~ 
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SUMMARY AND DEDUCTIONS 
Although higher in protein, meat meal made from meat cut-
tings and consisting exclusively of muscular and fatty tissue did 
not give as good results in dry lot feeding as tankage. 
For some reason skimmilk failed to show up so advantageously 
in comparison with tankage as it did in experiments previously 
reported. This difference was due to the relatively poor results 
secured from its use during the last half of both experiments, 
when the pigs fed corn and tankage made more rapid gains and 
consumed fewer pounds of dry matter per unit of gain produced 
than those fed corn and skimmilk. 
In the one trial in which it was used, greater gains from a 
given amount of feed were obtained from the use of milk albumen 
than from the use of any of the supplements with which it was 
compared. The rate of gain, however, was not as high as that 
produced by some of the other feeds. 
For young pigs fish meal proved even more valuable than tank-
age but for older pigs there was apparently very little difference 
in the supplemental value of the two feeds. 
With the exception of one pig in Experiment IV that received 
skimmilk, the pigs given corn supplemented with tankage, fish 
meal, dried milk albumen and skimmilk remained in good physical 
condition and did not become crampy even after prolonged heavy 
feeding while confined in small pens of a central house floored with 
concrete. Those given meat meal as a supplement to corn did well 
for several weeks but, in both experiments, after being fed for a 
considerable period of time became lame posteriorly or lost partial 
control of their hind legs. The lameness was sometimes associated 
with a constipated condition. 
While there was a wide variation in the supplemental value of 
the nitrogenous feeds from plant sources, with the exception of 
one instance in which soybean oilmeal gave slightly better results 
than meat meal, none of these were equal to the feeds of animal 
origin for supplementing corn in dry lot feeding. 
Ground soybeans gave relatively poor results and were not a 
very satisfactory supplement. They were not palatable. When 
the pigs were self-fed the corn and beans separately they took very 
small quantities of the beans. 
Soybean oilmeal that was low in fat or oil (3.2 percent) and 
high in protein proved to be one of the best supplemental feeds of 
plant origin tried. Results from feeding a soybean oilmeal with 
a higher fat content (11.8 percent) were disappointing. Evidently 
the oil contained in soybeans is detrimental as well as distasteful. 
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For dry-lot feeding linseed meal gave better results than soy-
beans but was not equal to soybean oilmeal. The rate of gain 
made by pigs fed linseed meal as the supplement ranged from 70.9 
to 92.9 and averaged 83.3 percent that of the pigs fed tankage in 
comparison when they were carried to approximately the same 
weights. For each unit of gain produced they consumed from 1.1 
to 16.7 or an average of 11.7 percent more feed than the tankage-
fed pigs. 
During the first parts of the two dry lot experiments in which 
it was used buckwheat middlings compared favorably with linseed 
meal. The pigs given com and buckwheat middlings, however, 
showed an inclination to become partially paralyzed sooner than 
those given the other supplements of vegetable origin. 
Corn germ meal and cocoanut meal when fed as the sole sup-
plements to corn did not produce as good results as did linseed 
meal. They are not recommended for using alone with corn in dry 
lot feeding. 
In the one test in which it was tried, peanut meal produced 
gains more rapidly and more economically than linseed meal. The 
meal is the ground residue of the kemels after oil has been ex-
tracted from them and should not be confused with peanut feed, 
which contains a part or all of the hulls and consequently is higher 
in fiber and less valuable. The hulls are of little or no worth as 
a feed. 
Pigs fed corn and soybean oilmeal and given no salt or other 
minerals gained less rapidly and required more feed per unit of 
gain than others similarly fed but given access to salt, ground 
limestone and floats. Allowing ground limestone and floats im-
proved rations of corn, linseed meal and salt and of corn, soybean 
oilmeal and sa1t. Since rations of grain supplemented with protein 
concentrates of plant origin are practically all low in ash presum-
ably the use of salt and a carrier of calcium, minerals which contain 
the elements likely to be deficient, in connection with most if not 
all such rations will be found beneficial when these are fed to pigs 
confined in dry lots. 
Although supplying the minerals designated with the rations 
mentioned increased the rate of gain and lowered the feed con-
sumption per unit of gain, allowing access to salt, limestone and 
floats was not effective in preventing pigs fed corn supplemented 
with linseed meal, with soybean oilmeal, with other nitrogenous 
concentrates of vegetable origin or with meat meal from eventually 
breaking down or becoming lame in the manner already described. 
SUPPLEMENTS TO CORN FOR FATTENING SWINE 183 
Allowing pigs that were fed corn and linseed meal access to a 
leguminous hay proved to be advantageous in one experiment but 
not in another. Through the use of clover hay in connection with 
corn germ meal the rate of gain was increased. The concentrate 
requirement for each unit of increase in live weight was not 
materially changed. The pigs having hay also had access to salt, 
limestone and floats. While some of those in Experiment III that 
were given corn and linseed meal but no hay suffered from partial 
paralysis none of the pigs allowed clover or alfalfa in any of the 
tests broke down or became lame posteriorly. Because of its bulk 
hay (whole or ground) should not be used to form any considerable 
portion of rations for fattening swine; but giving pigs, fed grain 
and a supplemental feed low in ash, access to what bright green 
leguminous hay they care for may be found beneficial. 
Much better results were secured from rations of corn and 
linseed meal to which a little tankage was added than from rations 
in which only linseed meal was used to supplement the corn. The 
effect of adding a small amount of tankage to such rations in pro-
ducing more rapid gains and lowering the consumption of feed per 
unit of gain was striking. While tankage has not been used in the 
same way with other supplements derived from plants nor dairy 
by-products, :fish meal or similar feeds tried, presumably these as 
well as tankage will improve rations of grain supplemented with 
any of the nitrogenous concentrates of plant origin. Hence, when-
ever supplements derived from plants are utilized in the feeding of 
pigs that have no forage, the addition of a small amount of one of 
the feeds named or some similar feed to the ration is recommended. 
Although a smaller quantity is necessary than is needed in 
dry-lot feeding a small amount of some nitrogenous concentrate 
in the ration was beneficial for pigs on pasture. 
Where forage was supplied the nitrogenous feeds of vegetable 
origin were satisfactory supplements to the corn. All of the high 
protein feeds derived from plants that were tried compared much 
more favorably with tankage when used for feeding pigs on forage 
than when used for feeding those that had no green feed. Some 
of them were as efficient as tankage when utilized in this way. 
If unpalatable supplements are fed in such a manner that the 
pigs can select whatever proportions of the carbonaceous and pro-
tein feeds they care for they sometimes fail to take a sufficient 
amount of the supplement to balance the ration or to give the 
optimum results possible from the feeds used. This difficulty may 
be overcome by mixing the distasteful supplement with the grain 
or with a palatable protein feed. 
